For species such as the red fox, spatio-temporal variation in resource availability may promote group living even when the benefits of group formation are not of significant magnitude to promote territorial expansion and delayed dispersal. In this paper we use data from an urban fox population to compare the relative benefits of dispersal and natal philopatry as routes to attaining dominant status and investigate the potential benefits of territory inheritance, alloparental care and reproduction to subdominant individuals. More offspring, of either sex, remained on their natal territory than dispersed. The annual rate of retention of dominant status and the annual mortality rate of subdominant animals was high, such that the majority of subdominant animals never became dominant. The mortality rate of dispersing individuals was also high. The relative success rate of dispersal and philopatry as routes to dominance were broadly similar, although several philopatric offspring became dominant only after their natal territory was divided: in the absence of such changes, dispersal was more likely to lead to dominant status. Thus, it is likely that some other benefit was accrued by philopatric individuals. The majority of subdominants provisioned cubs. This did not increase the number of cubs reared but reduced the level of provisioning by dominants: whether this promoted dominants' longevity is unknown. There were high levels of reproduction by subordinate females and the levels of alloparental care by subdominants of both sexes suggest that there are comparable levels of direct reproduction by subdominant males.
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ABSTRACT
For species such as the red fox, spatio-temporal variation in resource availability may promote group living even when the benefits of group formation are not of significant magnitude to promote territorial expansion and delayed dispersal. In this paper we use data from an urban fox population to compare the relative benefits of dispersal and natal philopatry as routes to attaining dominant status and investigate the potential benefits of territory inheritance, alloparental care and reproduction to subdominant individuals. More offspring, of either sex, remained on their natal territory than dispersed. The annual rate of retention of dominant status and the annual mortality rate of subdominant animals was high, such that the majority of subdominant animals never became dominant. The mortality rate of dispersing individuals was also high. The relative success rate of dispersal and philopatry as routes to dominance were broadly similar, although several philopatric offspring became dominant only after their natal territory was divided: in the absence of such changes, dispersal was more likely to lead to dominant status. Thus, it is likely that some other benefit was accrued by philopatric individuals. The majority of subdominants provisioned cubs. This did not increase the number of cubs reared but reduced the level of provisioning by dominants: whether this promoted dominants' longevity is unknown. There were high levels of reproduction by subordinate females and the levels of alloparental care by subdominants of both sexes suggest that there are comparable levels of direct reproduction by subdominant males.
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Although the Carnivora are predominantly solitary (Sandell 1989) , some species in most families form social groups (Packer 1986; Rood 1986; Gittleman 1989; Moehlman 1989; Mills 1990) . Group formation is relatively common in the Canidae, with a mated pair being the basic social unit (Kleiman 1977 ). However, intraspecific variation in social organization is common and may be linked to both isometric traits (Bekoff et al. 1981; Moehlman 1989) and patterns of resource availability (Geffen et al. 1996) . Subordinate reproduction may be suppressed via social factors, direct interruption of mating or infanticide (Creel & Macdonald 1994) . However, the degree of suppression is relative; multiple litters have been recorded in many studies (Storm et al. 1976; Pils & Martin 1978; Zabel & Taggart 1989) , and the importance of limited subordinate reproduction in promoting the formation of social groups has been stressed by Vehrencamp (1983a, b) and Keller & Reeve (1994) . For many carnivores, the factors promoting group living are typically linked to cooperative behaviours associated with food acquisition and defence (Gittleman 1989; Creel & Creel 1995) . However, the evolutionary mechanisms promoting group living in solitary hunters that exploit small, nonshareable foods, such as the red fox, are less clear; Macdonald (1983) coined the term 'spatial groups' to describe this pattern of social organization. The resource dispersion hypothesis proposes that, for solitary foragers, social groups may arise as the direct consequence of both spatiotemporal variations in
